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(57) The present disclosure relates to a database-
based data processing method, device, medium, and
apparatus, themethod including: receiving a target query
statement; determining a corresponding target materia-
lized view for executing the target query statement ac-
cording to a data query time corresponding to the target
query statement and a time granularity of the materia-
lized view in a database, wherein the database is con-
structed with the materialized view at different time gran-
ularities; rewriting the target query statement according
to the time granularity of the target materialized view to
obtain a plurality of target sub-query statements, wherein
the target sub-query statements include sub-query state-
mentswhicharequeriedbasedon the targetmaterialized
view; and merging the target sub-query statements, and
performing a data query according to a query statement
obtained by merging.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the field of computer technology, and in particular, to a database-based data
processing method, device, medium, and apparatus.

BACKGROUND ART

[0002] Real-timedatabaseoften has a stringent requirement on the timeliness of calculations. Therefore, common real-
timedatabase improves calculation performance through various pre-aggregation technologies and reduces query delay.
Many real-timedatabases involveanalysis of dataoverawindowof time.The timewindowboundary canbeany timepoint,
usually changes continuously according to specific service requirements, and cannot be predicted in advance, and data
query of a longer time window, which contains a large amount of data.

SUMMARY OF THE INVENTION

[0003] This summary isprovided to introduceaselectionof concepts inasimplified form that are further describedbelow
in thedetaileddescription.This summary isnot intended to identify key featuresoressential featuresof theclaimedsubject
matter, nor is it intended to be used to limit the scope of the claimed subject matter.
[0004] In one aspect, the present disclosure provides a database-based data processing method, including:

receiving a target query statement;
determining a target materialized view for executing the target query statement according to a data query time
corresponding to the target query statement and a timegranularity of thematerialized view in a database, wherein the
database is constructed with the materialized view at different time granularities;
rewriting the target querystatementaccording to the timegranularity of the targetmaterializedview toobtainaplurality
of target sub-query statement, wherein the target sub-query statements include sub-query statements queried based
on the target materialized view; and
merging the target sub-query statements, and performing a data query according to a query statement obtained by
merging.

[0005] In another aspect, the present disclosure provides a database-based data processing device, the device
including:

a receiving module, configured to receive a target query statement;
a first determiningmodule, configured to determine a corresponding target materialized view for executing the target
query statement according to a data query time corresponding to the target query statement and a time granularity of
the materialized view in a database, wherein the database is constructed with the materialized view at different time
granularities;
a processing module, configured to rewrite the target query statement according to the time granularity of the target
materializedview toobtainaplurality of target sub-query statements,wherein the target sub-query statements include
sub-query statements queried based on the target materialized view; and
a query module configured to merge the target sub-query statements and perform a data query according to a query
statement obtained by merging.

[0006] In another aspect, the present disclosure provides a computer readable medium having stored thereon a
computer program which, when executed by a processing device, performs steps of the method of the first aspect.
[0007] In another aspect, the present disclosure provides an electronic apparatus, including:

a storage device having a computer program stored thereon;
a processing device configured to execute the computer program in the storage device to implement steps of the
method of the first aspect.

[0008] Additional features and advantages of the present disclosure will be set forth in the detailed description which
follows.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The above and other features, advantages, and aspects of embodiments of the present disclosure will become
more apparent by referring to the following detailed description when taken in conjunction with the accompanying
drawings. Throughout the drawings, the sameor similar referencenumbers refer to the sameor similar elements. It should
be understood that the drawings are schematic and that elements and components are not necessarily drawn to scale. In
the drawings:

FIG.1 isa flowchart of adatabase-baseddataprocessingmethodprovided inaccordancewithoneembodiment of the
present disclosure;
FIG.2 isablockdiagramofadatabase-baseddataprocessingdeviceprovided inaccordancewithoneembodimentof
the present disclosure;
FIG. 3 shows a structural schematic diagram of an electronic apparatus adapted for use in implementing embodi-
ments of the present disclosure.

DETAILED DESCRIPTION

[0010] Embodiments of the present disclosure will be described in more detail below with reference to the accompany-
ingdrawings.While certain embodimentsof thepresent disclosureare shown in thedrawings, it shouldbeunderstood that
the present disclosure may be embodied in various forms and should not be construed as limited to the embodiments set
forth herein, but rather are provided for a more complete and thorough understanding of the present disclosure. It should
be understood that the drawings and the embodiments of the disclosure are for illustration purposes only and are not
intended to limit the scope of the disclosure.
[0011] It should be understood that the various steps recited in method embodiments of the present disclosure may be
performed in a different order, and/or performed in parallel. Moreover, method embodimentsmay include additional steps
and/or omit performing the illustrated steps. The scope of the present disclosure is not limited in this respect.
[0012] The term "including" and variations thereof as used herein is intended to be open-ended, i.e., "including but not
limited to". The term "based on" is "based at least in part on". The term "one embodiment" means "at least one
embodiment"; the term "another embodiment" means "at least one additional embodiment"; the term "some embodi-
ments"means "at least some embodiments". Relevant definitions for other termswill be given in the following description.
[0013] It should be noted that the terms "first", "second", and the like in the present disclosure are only used for
distinguishing different devices, modules or units, and are not used for limiting the order or interdependence of the
functions performed by the devices, modules or units.
[0014] It is noted that references to "a" or "an" in this disclosureare intended tobe illustrative rather than limiting, and that
those skilled in the art will appreciate that references to "one ormore" are intended to be exemplary and not limiting unless
the context clearly indicates otherwise.
[0015] The names of messages or information exchanged between devices in the embodiments of the present
disclosure are for illustrative purposes only, and are not intended to limit the scope of the messages or information.
[0016] It is understood that, before the technical solutions disclosed in the embodiments of the present disclosure are
used, the user should be informed of the type, the use range, the use scene, etc. of the personal information related to the
present disclosure in a proper manner according to the relevant laws and regulations and obtain the authorization of the
user.
[0017] For example, in response to receiving a user’s active request, prompt information is sent to the user to explicitly
prompt the user that the requested operation to be performedwould require acquisition and use of personal information to
theuser. Thus, the user canautonomously selectwhether to provide personal information to software or hardware suchas
an electronic apparatus, an application program, a server, or a storage medium that performs the operations of the
technical solution of the present disclosure, according to the prompt information.
[0018] As an alternative but non-limiting implementation manner, in response to receiving an active request from the
user, the manner of sending the prompt information to the user may be, for example, a pop-up window manner, and the
prompt information may be presented in a text manner in the pop-up window. In addition, a selection control for providing
personal information to the electronic device by the user’s selection of "agreeing" or "disagreeing" can be carried in the
popup.
[0019] It is understood that the abovenotification anduser authorization process is only illustrativeand is not intended to
limit the implementation of the present disclosure, and other ways of satisfying the relevant laws and regulations may be
applied to the implementation of the present disclosure.
[0020] At the same time, it is understood that the data involved in the present disclosure (including but not limited to the
data itself, the acquisition or use of the data) should complywith the requirements of the relevant laws and regulations and
related regulations.
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[0021] Fig. 1 is a flowchart of a database-based data processing method according to an embodiment of the present
disclosure, the method including, as shown in Fig. 1:
in step 11, a target query statement is received.
[0022] Wherein, the target query statement may be a query statement input by a user through a visual interface or a
configuration interface, suchasanSQL (StructuredQuery Language) statement. For example, the target query statement
is as follows:

select a, sum(b)
from tbl
where t between ’2022-05-01 14: 00:00’ and ’2022-05-09 00: 12:15’
group by a;
/*+ temporal (hour = hour_mv, day = day_mv)*/

[0023] Wherein, /*+ temporal (hour = hour_mv, day = day_mv)*/ is configured to indicate that the target query statement
is a splitable query statement, and indicatesmaterialized viewshour_mvandday_mv thatmaybeused toperform the split
query. Wherein, the materialized view is constructed in the database in advance, and the specific constructing mode is
explained below.
[0024] In step 12, a corresponding target materialized view for executing the target query statement is determined
according to a data query time corresponding to the target query statement and a time granularity of thematerialized view
in a database, wherein the database is constructed with the materialized view at different time granularities.
[0025] A new field may be defined in a Materialized View (MV), that is, a field is used to indicate a corresponding time
granularity of the materialized view, for example, time aggregation may be performed in a unit of day, wherein the time
granularity is day; the timeaggregationmayalso be performed in a unit of hour, and the time granularity is hour, whichmay
be preset according to an actual application scene, which is not limited by the present disclosure. Therefore, the
materialized viewwhich accords with the data query time can be obtained bymatching the data query time corresponding
to the target query statement with the time granularity of the materialized view.
[0026] Materializedviewsareone technique indatabases.Bydefining theMVas thequery result onacertainbase table,
the result of the corresponding query can be pre-calculated and stored, thereby reducing repeated calculation and
improving a user’s query efficiency.
[0027] As another example, a user may directly input the SQL statement through the configuration interface, and at the
same time, may select the SQL statement in a split button in the configuration interface, and may also display a
materialized view at multiple time granularities that has been constructed in the database, so as to be selected by the
user. In response to receiving the user’s selection, the materialized view selected by the user may be taken as the target
materialized view, for example, the user selects hour_mv and day_mv, and "/*+ temporal (hour = hour_mv, day = daymv)
*/" may be automatically added after the SQL statement to determine the target query statement based on the SQL
statement input by the user.
[0028] In step 13, the target query statement is rewritten according to the time granularity of the targetmaterialized view
toobtainapluralityof target sub-query statements,wherein the target sub-querystatements includesub-query statements
queried based on the target materialized view.
[0029] Wherein, results of the corresponding query can be calculated and saved in advance in the materialized view.
Then, in this embodiment, when data query is performed based on the target query statement, query can be performed
from the existing materialized views in the database, so that query efficiency can be effectively improved.
[0030] In the above example, t is a column representing time, and the time range queried by the target query statement
spans9daysof data in total, so that thedatasize is large, theprocessing is slow,and the requirementonquery timeliness in
a query scene difficult to meet. Then, in this embodiment, the target query statement may be split and rewritten based on
the target materialized view at different time granularities such that at least a portion of the target query statement may be
queried based on the target materialized view.
[0031] In step 14, the target sub-query statements are merged, and data query is performed according to a query
statement obtained by merging.
[0032] For example, a target sub-querymay contain n sub-query statements, such as t1, t2, ... , tn, then,merging canbe
performed in a manner as below:

select a, sum(s)
from (
select * from t1
union all t2
...
union all tn)
group by a;
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[0033] In the query statement obtained bymerging, at least one of the sub-query statements t1, t2 ..., tn is applied to the
pre-aggregated result in the materialized view, and execution efficiency of performing data query according to the query
statement obtained by merging is significantly higher than that of performing query based on the target query statement.
[0034] Therefore, according to said technical solution, the target query statement can be rewritten based on the
materialized view in the database, so that data query can be realized based on the existing materialized view in the
database, and efficiency of data query can be effectively improved based on the result aggregated in advance in the
materialized view.Meanwhile, the target query statement is split into a plurality of sub-query statements to be rewritten, so
that on one hand, the query statement can be automatically rewritten, and rewriting accuracy and uniformity of query
statement are ensured, and on the other hand, the materialized view constructed in advance in the database can be
adapted for data queries generated by different business requirements. Namely, the data query in a longer time window
can be split, and at least one part of thematerialized view can be queried based on the result aggregated in advance in the
materialized view, so that the data query efficiency is further improved, and the real-time performance of data queries is
ensured.
[0035] In one possible embodiment, the constructing the materialized view may include:
receiving a query statement for constructing the materialized view.
[0036] Wherein, the query statement can be a statement provided by a database related person based on actual
applicationneedsandused for constructing thematerialized view, andacorrespondingmaterialized view is constructed in
the database in advance, so that support is provided for subsequently improving the data query efficiency.
[0037] Then, according to the query statement, a type of a table model of the materialized view is determined.
[0038] Wherein, the type of the table model of the materialized view may include the following:

Aggregate Table: aggregation type configured to indicate that the table data is aggregated in advance in a storage
layer, and then a calculation layer directly processes the aggregated data;
Duplicate table: detail type configured to indicate that the table data is not pre-aggregated in thequery process, andall
detail data are reserved;
Unique table: unique type configured to indicate that the table data is subjected to deduplication in a storage layer
during query, and historical data is replaced by the latest data;
Different operations may exist in the materialized view, and types of materialized view that the query statement can
construct are limited. Selection of the type of the table model of the materialized view is critical to performance of the
query with respect to the materialized view. For example, a query statement used to construct a materialized view is
represented as follows:

created formatted view test_mv as
select a, sum (b) from base_table group by a;

wherein, in the related art, the type of the tablemodel of thematerialized view and other related physical attributes are
usually implementedbasedonan inheritedbase table.As thedefinitionof thematerializedview requiresanother base
table, the various attributes of the materialized view are also inherited from the base table. For example, the
materialized view of Apache Doris is implemented as a schema for the base table, and thus the various attributes
(including the table model) of the materialized view are the same as the base table.

[0039] In theaboveexample, if the typeof thebase table isDuplicate table, the constructedmaterialized view is test_mv,
and the result of the materialized view needs to be aggregated on the data of the base_table, it is not necessary to store
detailed data in the materialized view here. Then it may be further determined based on embodiments of the present
disclosure that the type of the table model of the materialized view is Aggregate table. Duplicate table is selected as the
table model relative to the attribute of the inheritance base table, and efficiency of data query based on the materialized
view is greatly improved.
[0040] Then, the materialized view is constructed according to the query statement and the type of the table model.
[0041] Therefore, according to said technical solution, the type of the optimal table model corresponding to the
materialized view can be automatically determined based on the query statement for constructing the materialized view,
and effective support is provided for data query based on the constructed materialized view.
[0042] In onepossible embodiment, the determining the typeof the tablemodel of thematerialized viewaccording to the
query statement may include:
determiningwhetheranaggregation function is included in thequerystatement.Wherein, theaggregation functionmaybe
a function containing an Aggregate operation, such as a sum() function, a mean() function, or the like.
[0043] If the query statement contains anaggregation function, determining a typeof the tablemodel according to a type
of a query data table in the query statement and a type of the aggregation function.
[0044] Wherein, the type of the query data table may include Aggregate table, Duplicate table, and Unique table. The
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type of aggregation function is configured to indicatewhether the aggregation function is a splitable type or an un-splitable
type.Wherein, the splitable aggregation function of the splitable type is a function that can support calculation of an overall
aggregation result according to a plurality of partial aggregation results, for example sum, min, max, and the like, the un-
splitable aggregation function of the un-splitable type is a function that cannot calculate an overall aggregation result from
partial aggregation results, such as median, percentile, and the like.
[0045] As an example, the determining the type of the table model according to the type of the query data table in the
query statement and the type of the aggregation function includes:

if the type of the query data table is an aggregation type or a detail type and the type of the aggregation function is a
splitable type, determining that the type of the table model is an aggregation type; and
if the type of the query data table is an aggregation type or a detail type and the type of the aggregation function is an
un-splitable type, determining that the type of the table model is a detail type.

[0046] As described in the above example, if the query statement includes aggregation function sum(), the type of
base_table is Duplicate table, and the type of aggregation function sum() is a splitable type, it is then determined that the
type of the table model is aggregation type, that is, Aggregate table.
[0047] If the query statement does not contain an aggregation function and the type of the query data table in the query
statement is a detail type, determining that the type of the table model is a detail type.
[0048] Forexample, the typeof tablemodelmaybedeterminedbasedon thecorrespondenceasshown inTable1below
based on the query statement:

Table 1

Does it contain an aggregate
function?

Query the type of data
table

Type of aggregate
function

Type of table model

Not containing an aggregate
function

Duplicate Duplicate

Aggregate Not supported

Unique Not supported

Containing an aggregate function Duplicate splitable Aggregate

Un-splitable Duplicate

Aggregate splitable Aggregate

Un-splitable Duplicate

Unique splitable Not supported

Un-splitable Not supported

[0049] Therefore, according to said technical solution, the type of the table model of the materialized view can be
automatically and accurately determined, usability of the constructed materialized view is improved, the type is auto-
matically determined in condition that a user doesnot specify the typeof the tablemodel of thematerialized view, efficiency
of data query based on the materialized view is guaranteed. Meanwhile, errors caused by user specification can be
reduced to a determined degree, and at the same time, manual workload is saved.
[0050] In one possible embodiment, the constructing the materialized view further includes:
obtaining a specified type of the constructed materialized view.
[0051] For example, database related personnel may explicitly specify various attributes of a materialized view when
creating thematerialized view. Various physical attributes of thematerialized view, such as the type of the tablemodel, are
specified in the creation statement of thematerialized view, for example, inOracle.Determiningwhether the specified type
is consistent with a type of the table model.
[0052] If thespecified type inputby theuser is inconsistentwith the typeof the tablemodel, outputtingprompt information
and/or the type of the table model.
[0053] A junior user does not know the meaning of various table models, and therefore the selected table model is not
necessarily optimal. Taking the above example as an example, if the specified type isDuplicate table, the determined type
of the table model is Aggregate table, that is, the two are inconsistent, and here, prompt information may be output to
prompt theuser that thecurrently specified type isnot theoptimal type, and thedetermined typeof the tablemodelmayalso
be output to provide amore accurate and appropriate type of the tablemodel for the user, so as to improve the efficiency of
performing data query based on the materialized view, and meanwhile, the problem of incorrect query result caused by
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incorrect type of the tablemodel of thematerialized viewmay also be avoided, and the accuracy of data query is ensured.
[0054] In one possible embodiment, the select statement and the group by statement in the query statement include the
time granularity corresponding to the materialized view.
[0055] As in the above example, materialized views at equal time granularity in days and in hours may be defined, and
data may be aggregated according to time dimensions of days and hours, respectively, wherein the query statement
corresponding to the materialized view at the time granularity of day is expressed as follows:

created formatted view day_mv as
select a, to_day(t), sum(b)
from tbl
group by a, to_day(t);

[0056] Wherein to_day(t) may represent the time granularity of the materialized view in days.
[0057] The query statement corresponding to a materialized view with the time granularity of hour is represented as
follows:

created materialized view day_mv as
select a, to_day(t), sum(b)
from tbl
group by a, to_hour(t);

[0058] Wherein to_hour(t) may represent the time granularity of the materialized view of hour.
[0059] Therefore, according to said technical solution, if the select statement includes the time granularity of the
materialized view, the time granularity can be stored in the correspondingmaterialized view as a result of the time field, so
that a value of the time field is matched with a time window in the target query statement, and if the group by statement
includes the time granularity of the materialized view, data can be collected according to the time granularity, and a data
query scene related to the time window can be further adapted to.
[0060] In one possible embodiment, the rewriting the target query statement according to the time granularity of the
target materialized view to obtain an exemplary implementation of a plurality of target sub-query statementsmay include:
sequentially splitting a data query time of the target query statement according to a sequence of time durations from large
to small of the time granularity of the target materialized view to obtain a split time window corresponding to the target
materialized view at each time granularity.
[0061] Forexample, if the timegranularity of the targetmaterializedview isdayandhour, thedataquery timeof the target
query statementmay be split firstly based on the target materialized viewwith the time granularity of day. Illustratively, the
target query statement is as follows:

select a, sum(b)
from tbl
where t between ’2022‑05‑01 14: 00:00’ and ’2022‑05‑09 00: 12:15’ group by a;

[0062] When splitting is performed based on the data query time of the targetmaterialized viewwith the time granularity
of dayandhour, boundariesof the timewindowsof the targetmaterialized viewwith the timegranularity of dayareallwhole
days, andboundaries of the timewindowsof thematerialized viewwith the timegranularity of hour areall whole hours. The
target materialized view with the time granularity of day can be split to obtain the time range of 2022‑05‑02 00:00:00 ~
2022‑05‑0900:00:00, and then, the targetmaterialized viewwith the timegranularity of hour is split to obtain the time range
of 2022‑05‑01 14:00:00 ~ 2022‑05‑02 00:00:00. Finally, the residue time range is 2022‑05‑09 00:00:00 ∼ 2022‑05‑09
00:12:15.
[0063] The data query time of the target query may then be split into the following portions:

1. 2022‑05‑0114:00:00 ~ 2022‑05‑02 00:00:00, data analysis in this time range can be supported by a materialized
view hour_mv, with time granularity of hour;
2. 2022‑05‑02 00:00:00 ~ 2022‑05‑09 00:00:00, data in the time range can be supported by a materialized view
day_mv with time granularity of day;
3. 2022‑05‑09 00:00:00 ~ 2022‑05‑09 00:12:15, if the time range does not correspond to the time granularity of the
target materialized view, the corresponding data is supported by tbl.

[0064] Then, rewriting the target query statement according to the target materialized view and the split time window,
and takinganobtainedsub-query statementwhich isqueriedbasedon the targetmaterializedviewas the target sub-query
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statement;
[0065] As indicated above, when constructing a materialized view, one column of fields (e.g., to_day(t) and to_hour(t))
that represent the time granularity of the materialized view is added, so that day_mv and hour_mv are difficult to directly
match with the target query statement. Then, in this embodiment, the target query statement can be rewritten so that the
portion matching the target materialized view can be queried based on the target materialized view.
[0066] Illustratively, taking the rewriting of the sub-query statement queried by the targetmaterialized viewwith the time
granularity of day as an example, where an initial statement corresponding to the target materialized view may be
determined based on the split time window:

select a, sum (b)
from tbl
where t between ’2022‑05‑02 00:00:00’ and ’2022‑05‑09 00:00:00’ group by a.

[0067] Then, rewriting thewhere condition in the initial statement basedon the timegranularity of the targetmaterialized
view to obtain a rewritten statement:

select a, sum(b)
from tbl
where to_day (t) between to_day (’2022‑05‑02 00:00:00’) and to_day (’2022‑05‑09 00:00:00’)
group by a.

[0068] Then rewriting is carried out by adding a group by column and adding a sub query, namely rewriting the from
statement based on the definition of the target materialized view so as to query from the target materialized view, and
further obtaining:

select a, sum(s)
from (
select a, to_day(t) as d, sum(b) as s
from tbl
group by a, to_day(t)
) where d between to_day (’2022‑05‑02 00:00:00’) and to_day (’2022‑05‑09 00:00:00’).

[0069] Then a query may be made from day mv based on the above statement, so as to obtain an equivalent query
statement, i.e., a sub-query statement that makes a query based on the target materialized view:

select a, sum(s) as s
from day_mv
where d between to_day (’2022‑05‑02 00:00:00’) and to_day (’2022‑05‑09 00:00:00’);

[0070] Wherein, the rewriting manner of the sub-query statement queried by the target materialized view with the time
granularity of hour is similar to that described above, and is not repeated here.
[0071] With respect to a residual time window which does not correspond to the time granularity of the target
materialized view in the target query statement, rewriting the target query statement based on the residual time window,
and taking a rewritten sub-query statement as the target sub-query statement.
[0072] That is,with respect to the time rangeof 2022‑05‑0900:00:00~2022‑05‑0900:12:15, the target query statement
may be directly rewritten based on the residual time window as the following:

select a, sum(b)
from tbl
where t between ’2022‑05‑09 00:00:00’ and ’2022‑05‑09 00:12:15’ group by a;
to directly query the data in the time range from the data query table tbl based on the target sub-query statement.

[0073] Therefore, when a data query is performed based on a statement obtained by merging the target sub-query
statements, query can be performed from the corresponding materialized view data for each time window, and finally an
aggregated query result is obtained. According to said technical solution, the target sub-query statement can be
automatically rewritten, so that at least part of query is queried from the materialized view in the database. Query
efficiency is effectively improved, while ensuring accuracy of the data query result. Meanwhile, the database-based data
processingmethod canbe adapted for query of any timewindowsoas to return a data query result in real timeandexpand
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the application scene of the database-based data processing method.
[0074] Thepresent disclosurealsoprovidesadatabase-baseddataprocessingdevice, asshown inFig. 2, thedevice10
including:

a receiving module 100, configured to receive a target query statement;
a first determining module 200, configured to determine a corresponding target materialized view for executing the
target query statement according to a data query time corresponding to the target query statement and a time
granularity of the materialized view in a database, wherein the database is constructed with the materialized view at
different time granularities;
a processing module 300, configured to rewrite the target query statement according to the time granularity of the
targetmaterialized view to obtain a plurality of target sub-query statements, wherein the target sub-query statements
include sub-query statements queried based on the target materialized view; and
a query module 400 configured to merge the target sub-query statements, and perform a data query according to a
query statement obtained by merging.

[0075] Optionally, constructing a materialized view is determined by a constructing device, the constructing device
including:

a statement receiving module configured to receive a query statement for constructing the materialized view;
a seconddeterminingmodule configured todeterminea typeof a tablemodel of thematerialized viewaccording to the
query statement; and
a constructingmodule configured to construct thematerialized view according to the query statement and the type of
the table model.

[0076] Optionally, the second determining module includes:

a first determining sub-module, configured to determine whether the query statement contains an aggregation
function;
aseconddeterminingsub-module, configured todetermine, if thequerystatement includesanaggregation function, a
type of the table model according to a type of a query data table in the query statement and a type of the aggregation
function; and
a third determining sub-module configured to determine that the type of the table model is a detail type if the query
statement does not contain an aggregation function and the type of the query data table in the query statement is a
detail type.

[0077] Optionally, the second determining sub-module is further configured to:

determine that the type of the table model is an aggregation type, if the type of the query data table is an aggregation
type or a detail type and the type of the aggregation function is a splitable type;
determine that the type of the tablemodel is a detail type, if the type of the query data table is an aggregation type or a
detail type and the type of the aggregation function is an un-splitable type.

[0078] Optionally, the constructing device further includes:

an obtaining module configured to obtain a specified type of the constructed materialized view;
a third determiningmodule configured to determine whether the specified type is consistent with the type of the table
model; and
an output module configured to output prompt information and/or the type of the table model if the specified type is
inconsistent with the type of the table model.

[0079] Optionally, the select statement and the group by statement in the query statement include time granularities
corresponding to the materialized view.
[0080] Optionally, the processing module includes:

a splitting sub-module configured to sequentially split a data query time of the target query statement according to a
sequence of time durations from large to small of the time granularity of the target materialized view to obtain a split
time window corresponding to the target materialized view at each time granularity;
a first processing sub-module configured to rewrite the target query statement according to the target materialized
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view and the split time window, and taking the obtained sub-query statement which is queried based on the target
materialized view as a target sub-query; and
a second processing sub-module configured to rewrite the target query statement based on a residual time window
which does not correspond to the time granularity of the target materialized view in the target query statement, and
taking the rewritten sub-query statement as the target sub-query statement.

[0081] Referring now to Fig. 3, which shows a schematic block diagram of an electronic apparatus (e.g., a terminal
apparatusor server)600adapted foruse in implementinganembodimentof thepresentdisclosure, the terminal apparatus
in the embodiment of the present disclosuremay include, but is not limited to, amobile terminal such as amobile phone, a
notebook computer, a digital broadcast receiver, a PDA (personal digital assistant), a PAD (tablet computer), a PMP
(portablemultimedia player), a vehicle terminal (e.g., a car navigation terminal), and the like, and a fixed terminal suchasa
digital TV, a desktop computer, and the like. The electronic apparatus shown in Fig. 3 is only an example, and should not
bring any limitation to functions and scope of use of the embodiment of the present disclosure.
[0082] As shown in Fig. 3, the electronic apparatus 600 may include a processing device (e.g., central processor,
graphics processor, etc.) 601 that may perform various appropriate actions and processes in accordance with a program
stored in aReadOnlyMemory (ROM) 602 or a program loaded froma storage device 608 into aRandomAccessMemory
(RAM) 603. In the RAM 603, various programs and data necessary for operation of the electronic apparatus 600 are also
stored. The processing device 601, the ROM 602, and the RAM 603 are connected to each other via a bus 604. An
input/output (I/O) interface 605 is also connected to bus 604.
[0083] Generally, the following devices may be connected to the I/O interface 605: input devices 606 including, for
example, a touchscreen, touchpad, keyboard,mouse, camera,microphone,accelerometer, gyroscope,or the like; output
devices607 including, for example, a LiquidCrystalDisplay (LCD), a speaker, a vibrator, and the like; a storagedevice 608
including, for example,magnetic tape, hard disk, or the like; and a communication device 609. The communication device
609 may allow the electronic apparatus 600 to communicate with other devices wirelessly or by wire to exchange data.
While Fig. 3 illustrates an electronic apparatus 600 having various devices, it is to be understood that not all illustrated
devices are required to be implementedor provided.More or fewer devicesmaybealternatively implementedor provided.
[0084] In particular, the processes described above with reference to the flowchart may be implemented as computer
software programs, according to embodiments of the present disclosure. For example, an embodiment of the present
disclosure includes a computer program product including a computer program carried on a non-transitory computer
readablemedium, the computer programcontaining programcode for performing amethod illustrated by the flowchart. In
such an embodiment, the computer program may be downloaded and installed from a network via the communication
device 609, or installed from the storage device 608, or installed from the ROM 602. The computer program, when
executed by the processing device 601, performs the above-described function defined in themethod of the embodiment
of the present disclosure.
[0085] It should be noted that the computer readable medium of the present disclosure may be a computer readable
signal medium or a computer readable storage medium or any combination of the two. A computer readable storage
medium may be, for example, but not limited to, an electronic, magnetic, optical, electromagnetic, infrared, or semi-
conductor system, device, or apparatus, or any combination of the foregoing. More specific examples of the computer
readable storagemediummay include, but are not limited to: an electrical connection having oneormorewires, a portable
computer diskette, a hard disk, a Random Access Memory (RAM), a read-only memory (ROM), an erasable program-
mable read-only memory (EPROM or flash memory), an optical fiber, a portable compact disc read-only memory (CD-
ROM), an optical storage device, a magnetic storage device, or any suitable combination of the foregoing. In the present
disclosure, a computer readable storagemediummaybeany tangiblemedium that can contain, or store a program for use
by or in connection with an instruction execution system, device, or apparatus. And in the present disclosure, a computer
readable signal mediummay include a propagated data signal with computer readable program code embodied therein,
for example, in baseband or as part of a carrier wave. Such a propagated data signal may take any of a variety of forms,
including, but not limited to, electro-magnetic, optical, or any suitable combination thereof. A computer readable signal
medium may be any computer readable medium that is not a computer readable storage medium and that can
communicate, propagate, or transport a program for use by or in connection with an instruction execution system, device,
or apparatus. Program code embodied on a computer readable medium may be transmitted using any appropriate
medium, including but not limited to: an electrical wire, an optical cable, RF (radio frequency), etc., or any suitable
combination of the foregoing.
[0086] In some embodiments, the clients, servers may communicate using any currently known or future developed
network Protocol, such as HTTP (HyperText Transfer Protocol), and may be interconnected with any form or medium of
digital data communication (e.g., a communication network). Examples of communication networks include a local area
network ("LAN"), a wide area network ("WAN"), the internet (e.g., the Internet), and peer-to-peer networks (e.g., ad hoc
peer-to-peer networks), as well as any currently known or future developed networks.
[0087] The computer readable medium may be contained in the electronic apparatus; or may be separate and not
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incorporated into the electronic apparatus.
[0088] The computer readable medium carries one or more programs which, when executed by the electronic
apparatus, cause the electronic apparatus to: receive a target query statement; determine a corresponding target
materialized view for execution of the target query statement according to a data query time corresponding to the target
query statement anda timegranularity of thematerialized view inadatabase,wherein thedatabase is constructedwith the
materialized view at different time granularities; rewrite the target query statement according to the time granularity of the
target materialized view to obtain a plurality of target sub-query statements, wherein the target sub-query statements
include sub-query statements queried based on the target materialized view; and merging the target sub-query state-
ments, and performing data query according to a query statement obtained by merging.
[0089] Computer program code for carrying out operations for aspects of the present disclosure may be written in any
combination of one or more programming languages, including but not limited to an object-oriented programming
language such as Java, Smalltalk, C + +, and further including conventional procedural programming languages, such
as the "C" programming language or similar programming languages. The programcodemay execute entirely on a user’s
computer, partly on a user’s computer, as a stand-alone software package, partly on a user’s computer and partly on a
remote computer or entirely ona remote computer or server. In the latter scene, the remote computermaybe connected to
theuser’ s computer throughany typeof network, includingaLocalAreaNetwork (LAN) or aWideAreaNetwork (WAN), or
theconnectionmaybemade toanexternal computer (for example, through the Internetusingan Internet serviceprovider).
[0090] The flowchart and block diagram in the figures illustrate architecture, functionality, and operation of possible
implementations of systems, methods and computer program products according to various embodiments of the present
disclosure. In this regard, each block in the flowchart or block diagram may represent a module, segment, or portion of
code, which includes one or more executable instructions for implementing specified logical function(s). It should also be
noted that, in some alternative implementations, the functions noted in the block may occur out of the order noted in the
figures. For example, two blocks shown in succession may, in fact, be executed substantially concurrently, or the blocks
may sometimes be executed in the reverse order, depending upon the functionality involved. It will also be noted that each
block of the block diagram and/or flowchart, and combinations of blocks in the block diagram and/or flowchart, can be
implemented by special purpose hardware-based systems that perform specified functions or acts, or combinations of
special purpose hardware and computer instructions.
[0091] The modules described in the embodiments of the present disclosure may be implemented by software or
hardware.Where the name of amodule does not in some cases constitute a limitation on themodule itself, for example, a
receiving module may also be described as a "module that receives a target query statement".
[0092] The functions described herein above may be performed, at least in part, by one or more hardware logic
components. For example, without limitation, exemplary types of hardware logic components that may be used include:
fieldProgrammableGateArrays (FPGAs), ApplicationSpecific IntegratedCircuits (ASICs), ApplicationSpecificStandard
Products (ASSPs), system on a chip (SOCs), Complex Programmable Logic Devices (CPLDs), and the like.
[0093] In the context of the present disclosure, amachine-readablemediummaybea tangiblemedium that can contain,
or store a program for use by or in connection with an instruction execution system, device, or apparatus . The machine-
readable medium may be a machine-readable signal medium or a machine-readable storage medium. A machine-
readable medium may include, but is not limited to, an electronic, magnetic, optical, electromagnetic, infrared, or
semiconductor system, device, or apparatus, or any suitable combination of the foregoing. More specific examples of
a machine-readable storage medium would include an electrical connection based on one or more wires, a portable
computer diskette, a hard disk, a Random Access Memory (RAM), a read-only memory (ROM), an erasable program-
mable read-only memory (EPROM or flash memory), an optical fiber, a portable compact disc read-only memory (CD-
ROM), an optical storage device, a magnetic storage device, or any suitable combination of the foregoing.
[0094] According to one or more embodiments of the present disclosure, Example 1 provides a database-based data
processing method, wherein the method includes:

receiving a target query statement;
determining a corresponding target materialized view for executing the target query statement according to a data
query time corresponding to the target query statement and a time granularity of thematerialized view in a database,
wherein the database is constructed with the materialized view at different time granularities;
rewriting the target querystatementaccording to the timegranularity of the targetmaterializedview toobtainaplurality
of target sub-query statements, wherein the target sub-query statements include sub-query statements queried
based on the target materialized view; and
merging the target sub-query statements, and performing a data query according to a query statement obtained by
merging.

[0095] According to one ormore embodiments of the present disclosure, Example 2 provides themethod of example 1,
wherein constructing of the materialized view includes:
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receiving a query statement for constructing the materialized view;
determining a type of a table model of the materialized view according to the query statement; and
constructing the materialized view according to the query statement and the type of the table model.

[0096] According to one ormore embodiments of the present disclosure, Example 3 provides themethod of example 2,
wherein the determining the type of the table model of the materialized view according to the query statement includes:

determining whether the query statement contains an aggregation function;
if the query statement contains an aggregation function, determining the type of the tablemodel according to the type
of the query data table in the query statement and the type of the aggregation function; and
if the query statement does not contain an aggregation function and the type of the query data table in the query
statement is a detail type, determining that the type of the table model is a detail type.

[0097] Accordance to one or more embodiments of the present disclosure, Example 4 provides themethod of example
3, wherein the determining the type of the tablemodel according to the type of the query data table in the query statement
and the type of the aggregation function includes:

if the type of the query data table is an aggregation type or a detail type and the type of the aggregation function is a
splitable type, determining that the type of the table model is an aggregation type; and
if the type of the query data table is an aggregation type or a detail type and the type of the aggregation function is an
un-splitable type, determining that the type of the table model is a detail type.

[0098] According to one ormore embodiments of the present disclosure, Example 5 provides themethod of example 2,
wherein the constructing of the materialized view further includes:

obtaining a specified type of a constructed materialized view;
determining whether the specified type is consistent with a type of the table model; and
if the specified type is inconsistentwith the typeof the tablemodel, outputtingprompt informationand/or the typeof the
table model.

[0099] According to one ormore embodiments of the present disclosure, Example 6 provides themethod of example 2,
whereinaselect statement andagroupbystatement in thequerystatement includea timegranularity corresponding to the
materialized view.
[0100] According to one ormore embodiments of the present disclosure, Example 7 provides themethod of example 1,
wherein the rewriting the target query statement according to the timegranularity of the targetmaterialized view to obtain a
plurality of target sub-query statements includes:

sequentially splitting a data query time of the target query statement according to a sequence of time durations from
large to small of the time granularity of the target materialized view to obtain a split time window corresponding to the
target materialized view at each time granularity;
rewriting the target query statement according to the targetmaterialized view and the split timewindow, and taking an
obtained sub-query statement which is queried based on the target materialized view as the target sub-query
statement; and
with respect toa residual timewindowwhichdoesnot correspond to the timegranularity of the targetmaterializedview
in the target query statement, rewriting the target query statement based on the residual time window, and taking the
rewritten sub-query statement as the target sub-query statement.

[0101] According to one or more embodiments of the present disclosure, Example 8 provides a database-based data
processing device, wherein the device includes:

a receiving module configured to receive a target query statement;
a first determiningmodule, configured todeterminea targetmaterialized view for executing the target query statement
according to a data query time corresponding to the target query statement and a time granularity of thematerialized
view in a database, where the database is constructed with the materialized view at different time granularities;
a processing module, configured to rewrite the target query statement according to the time granularity of the target
materializedview toobtainaplurality of target sub-query statements,wherein the target sub-query statements include
sub-query statements that are queried based on the target materialized view; and
a query module configured to merge the target sub-query statements and perform a data query according to a query
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statement obtained by merging.

[0102] According to one or more embodiments of the present disclosure, Example 9 provides, a computer-readable
medium having a computer program stored thereon, wherein the program, when executed by a processing device,
implements steps of the method of any of examples 1‑7.
[0103] According to oneormoreembodimentsof thepresent disclosure, Example10provides, anelectronic apparatus,
including:

a storage device having a computer program stored thereon;
aprocessingdeviceconfigured toexecute thecomputer program in thestoragedevice tocarryout stepsof themethod
of any of examples 1‑7.

[0104] The foregoing description is only exemplary of the preferred embodiments of the disclosure and is illustrative of
the principles of the technology employed. It will be appreciated by those skilled in the art that the scope of the disclosure
herein is not limited to the particular combination of features described above, but also encompasses other combinations
of features described above or equivalents thereof without departing from the spirit of the disclosure. For example, the
above features and the technical features disclosed in the present disclosure (but not limited to) having similar functions
are replaced with each other to form the technical solution.
[0105] Further, while operations are depicted in a particular order, this should not be understood as requiring that such
operations be performed in the particular order shown or in sequential order. Under certain circumstances, multitasking
and parallel processingmay be advantageous. Likewise, while several specific implementation details are included in the
above discussion, these should not be construed as limitations on the scope of the disclosure. Certain features that are
described in the context of separate embodiments can also be implemented in combination in a single embodiment.
Conversely, various features that are described in the context of a single embodiment can also be implemented inmultiple
embodiments separately or in any suitable sub-combination.
[0106] Although thesubjectmatter hasbeendescribed in languagespecific to structural featuresand/ormethodological
acts, it is to be understood that the subject matter defined in the appended claims is not necessarily limited to the specific
featuresoractsdescribedabove.Rather, thespecific featuresandactsdescribedabovearedisclosedasexemplary forms
of implementing the claims. With regard to the devices in the above embodiment, the specific manner in which each
module performs the operation has been described in detail in the embodiment related to the method, and will not be
described in detail here.

Claims

1. A database-based data processing method, characterized in that the method comprises:

receiving a target query statement;
determining a corresponding target materialized view for executing the target query statement, according to a
data query time corresponding to the target query statement and a time granularity of the materialized view in a
database, wherein the database is constructed with the materialized view at different time granularities;
rewriting the target query statement according to the time granularity of the target materialized view to obtain a
plurality of target sub-query statements, wherein the target sub-query statements comprise sub-query state-
ments queried based on the target materialized view; and
merging the target sub-query statements, and performing a data query according to a query statement obtained
by merging.

2. The method of claim 1, characterized in that constructing the materialized view comprises:

receiving a query statement for constructing the materialized view;
determining a type of a table model of the materialized view according to the query statement; and
constructing the materialized view according to the query statement and the type of the table model.

3. The method of claim 2, characterized in that the determining the type of the table model of the materialized view
according to the query statement comprises:

determining whether the query statement contains an aggregation function;
in response to that the query statement contains an aggregation function, determining a type of a table model
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according to a type of a query data table in the query statement and a type of the aggregation function; and
in response to that the query does not contain an aggregation function and the type of the query data table in the
query statement is a detail type, determining that the type of the table model is a detail type.

4. Themethod of claim 3, characterized in that the determining the type of the table model according to the type of the
query data table in the query statement and the type of the aggregation function comprises:

in response to that the type of the query data table is an aggregation type or a detail type and the type of the
aggregation function is a splitable type, determining that the type of the table model is an aggregation type; and
in response to that the type of the query data table is an aggregation type or a detail type and the type of the
aggregation function is an un-splitable type, determining that the type of the table model is a detail type.

5. The method of claim 2, characterized in that constructing the materialized view further comprises:

obtaining a specified type of the constructed materialized view;
determining whether the specified type is consistent with a type of the table model; and
in response to that thespecified type is inconsistentwith the typeof the tablemodel, outputtingprompt information
and/or the type of the table model.

6. The method of claim 2, characterized in that a select statement and a group by statement in the query statement
comprises a time granularity corresponding to the materialized view.

7. Themethodof claim1,characterized in that the rewriting the target querystatement toobtainaplurality of target sub-
query statements according to the time granularity of the target materialized view comprises :

sequentially splitting a data query time of the target query statement according to a sequence of time durations
from large to small of the time granularities of the target materialized view to obtain a split time window
corresponding to the target materialized view at each time granularity;
rewriting the target querystatementaccording to the targetmaterializedviewand thesplit timewindow,and taking
an obtained sub-query which is queried based on the target materialized view as the target sub-query; and
with respect to a residual timewindowwhichdoes not correspond to the timegranularity of the targetmaterialized
view in the target query statement, rewriting the target query statement based on the residual time window, and
taking the rewritten sub-query as the target sub-query.

8. A database-based data processing apparatus (10), characterized in that the apparatus comprises:

a receiving module (100), configured to receive a target query statement;
a first determiningmodule (200), configured to determinea targetmaterialized view for executing the target query
statement according to adataquery timecorresponding to the target query statement anda timegranularity of the
materialized view in a database, where the database is constructed with the materialized view at different time
granularities;
a processing module (300), configured to rewrite the target query statement according to the time granularity of
the target materialized view to obtain a plurality of target sub-query statements, where the target sub-query
statements comprises sub-query statements that are queried based on the target materialized view; and
a query module (400), configured to merge the target sub-query statements and performing a data query
according to a query statement obtained by merging.

9. Acomputer-readablemedium, onwhich a computer program is stored, characterized in that the computer program,
when executed by a processing device, implements steps of the method of any one of claims 1 to 7.

10. An electronic apparatus (600), characterized by comprising:

a storage device (608) having a computer program stored thereon;
a processing device (601) for executing the computer program in the storage device to carry out steps of the
method according to any one of claims 1 to 7.
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